Applications of functions of the complex variable to certain isothermic systems by Reese, Nelle Wheeler
REESE
.^;^;licatioRS c: ; 'iinctioi]S
Of the Complex Variable to
Certain Isothermic Systems
Mathematics
A. B.
'-
] 9 5
^ * ' - t .... ^
1^-
p.,/^^:.: , UNIVERSITY OF ILLINOIS ^ ^
" LIBRARY r_ '.^^:
i Class Book Volume
Je 05-lOM
^ # 1^ -# # ^
f ^ :# > ^


APPLICATIONS OF FUNCTIONS OF THE
COMPLEX VARIABLE TO CERTAIN
ISOTHERMIC SYSTEMS
BY
NELLE WHEELER REESE
Thesis for the Degree of Bachelor of Arts
in Mathematics
COLLEGE OF LITERATURE AND ARTS
UNIVERSITY OF ILLINOIS
JUNE, 1905
Digitized by the Internet Archive
in 2013
http://archive.org/details/applicationsoffuOOrees
UNIVERSITY OF ILLINOIS
^ ^ 190 «^
THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
jlQ^.. xjhM:<:. (sLir::^^^
ENTITLED
IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE DEGREE
OF ([^ Cs. (t:^........!^^
HEAD OF DEPARTMENT OF Z/Zl flCd^^^i^^ t

t§ =========
3 (l.UyXMxydf^^J.J^J^y^ ^ - (y^-^otc-'i^^-yO.^'^^
/
9
I
^5,^ ^<iJ.n^^^T^^a^ySLy<iyty ItL^^CZ-'^^y^^-XA/b -u^^^^xfe^VT^-v-^
3 ^^^^^^^^.^^^ ^^^^^ ji^^-c^2-^r:yCc^i^ ur - ^ ^5
UlUC
9£
• j
5 l\ljLaJ:<^^f^

c<^^^J^ a,^^w^ ixvo.^J^-^vvO'^^ ^^A^.-iT^^
jC^'^c^ ch^c^o a^^ue. "^^^ -^^<i<^ ^ ^
^ ^C^-^i^ ^^e^-^^^c^d^U^cc^ cc^'i^^o^ ^^o^^^^-t^-K^

a?
3 0(f.fil(^a-^^^^ ^''^
S CCjQypX(Jl U^AJiT^ ^^^^^^ ^<--^L.^t.^^-^c^^<.Jn^ U/~^ .^"^4^

VI

VH
3j
7J.

^/<L4r^ <^<^^^ /i^j^t^^'^i^^ c:Uf^c^i3^(^L^^^e:?<^

C't^ ^^^^^^ ^^^i^ ^^^Layty C^(ya^^e^^ OLy
v
^'^^ Ct/^CX^^ ^„ty-Cy ^:?-Z>^ oL^i^-i^ /J Ct--2y-L^ Ck^T^
/

<r t>o , . -—- ^ ^ ^ — i ^
^i^o.^ <::c^^3yyL.4p{^ i^^7^-3^cx^^^yO^co^i^^/^ ^/O^iyi^,

y^i^ ^p^^^y^^^-^^^^^ ^ (/J ^^^^^^

Lkj -^iV
•V
9^

fO^uyx^^vuiA^^ ^ ^^^^ /^i-^-^' ^^^^^ ^
-
9.

9/-i^-ct^ jl^j^L^ci^^^CLcr^
^
a^^^ ^^^^^^ i^-^ly^^^^ ^^O^'^L^
/<3
7
/a
^Q^c^i^'LJ^ ^ lA^n^^^tT '<2^-i^Ut:<.^'(£<^ yl^^i^/[y^' ^^i-^-^^^^^.x^-'
-<2<^'^-^<:2^'<:^^^ ly'i/-^ CLCc^^^l^ Z^^^^jcZ.^ ^.^^^ OiJ' -^/O^^iz-^^t^

//
l^-^ ^-^-^^.^rc^ ^2<^^^-z^^?^ ^^^_jZy^ ^^^z^^^ -

14) X = ^

toin^ . J\l^i^n.^cu^^ .^^^ -^^^^^ .o^aJ^^^c^ ^-^^^ci^iiz^yi^^
IS)

7-^
310 ^'^
t/(_y —. -

IS
2.
% uu
.
_^_Tr y- (9 CO
, Air ^ ^
9

9 ^^!^rt^t^f-t:^^ ^^^^^^^^^^^ ^i^^Cz^ ^^^v /^y^ ^<l.^;<A^y^^^^?<^^
^^^^^

5 ^^^^^^.a^a^ ^<2^i^^'^L^^^ ^^^^^

/r
^Z^tryj^ ^<^^^<^>z^ ^^^^^^ C^c-cyl^y^/^yO

/9





x-^-ix^^ a^^L.,^^^^'^-'^-^ oo-.^^r^T^^^^ey^i^-'y^^ -ct^^a-^^i^T-^ <57>t^
^ ^^^^^ ^^^^^^^
^^U^ /^^^ '^^^^i^j;^^^^^*^-^ i^it^^^^^^JZ^^T^-J^-t^ -l^^^^^^^^^^l^.

Z3
.1.

^9
ur- uLiriqr
^
^-xi-ii^
(/J Kju -O^ (^^<X^
t^t/t^Cyl^^ i^J (/J J ^/

nr
^5
•L IC
1.
Or ^ ' ^^ , ^ ^<ui^^\^ Of
-Hit ^

y^'^^C^ ^;^'C.^^^<2.^^(^7^^ : :^ CC^l>'C<i^X</ iyi/~^t.o^<lyA^ (Ux^^l^o^
[Sj ayui^ ia^ ^ - f ^ ^
I
or-
7
-^<L^^t'i^ ^ ^^^^^ /^^^<^^i>cx^

^^^^
(AJ =

^^syi.e^<L^..c>i^^ :::^!i^^^><^^^/^^-z^ y^-^^^CL^^^^^^O^ ^ ^ G-^^-^^

30
^0
^ ^^^^ ^<^^^.£.^^^^ ^yuoL^c^

3/
(V

j(^i^^>>^^ ly^r^,.c^^i^ ^^^i^ yL-a_,c^^^^c^ ^Z/e^s-i^^'z^^

33
J.

— ^. -l^^^q,
_ ^ y
^-ta 0.^-^^^ a^^^^'
a.-t<- a^'^irlt'^

35
yi^cu-cp^a^ ^ZA^<^:..^^L^^
.
y^^^^^^^^is^Z,<2x^ .^2^^^2<z^^^^
iyifVi^t^ i^y^^ t^^i-^^^ ^y^^'^

36

3P
^a.-.^Ji^ c^icl^ "-^^ ^7^7, ^

a^^^^ ya^w^ <uX^^^^

'-'^^^ V_ ^—
—
^ -
1^
iA^= UU-^U^ "iC^U^^ 'PC'^^L^/^^ <x.iOCi^
/^i^ ^^^^
q/- ^/zr€^

<L^C-cli^ ^^^^^^ jCf-U %j ^ ^ ^ t^^"^

7(^Ly^ ^ii^e^ .

-^^rc^ot^ cc^^ ^^^^^ i^^-'^xc^^^-v^ Ci^^i^^y ^^^^ <^^<yi^yti.c^

^3
c:j>a^^ ^^^^1^ <^^^C^^l,C^^€c^ ^-^-^-^^^ ~
(ill
^"-^
^(S:)
*I
t
I
r
t
»


9^
- % (^or - /y ^ - c ^
n

^6
z
V
^^^^^^^^^Coi^^c^ay^^'^^^^^^

1.
J
V
1

9^
y"^^ ^^^^ ^^^^^^^^^^ /^-^.^.^^^^W^^ ^ ^^^^

^0
- '
- C
^f^Ct^c>{Mj^ i/<^C/^i>-^cJto Pfjf^j^ij^z. ^<2x<2x-l-0

s/



S3
-a^c^n^-i^^ ^^^^ -^2-7^ '^^-^S^^Sz^.Oj'^^ ^^^^^ C^C^C^^L^tA^
^ ^ c
^ / ^ y
.



5^5
&j r + a - ^-^x.
^^^^^^



^^^^^ ^ - y^Z^Ctc-Ti^'Z^ .

5<r
^ i' ^ y

-/t^^z.^^i/^ Q^t^^^^-V^ t^^c^^
I
2,

eg/' jdA^ ^^^-^ ^-^'A
(JJ Lu -tCnr-Ca^-toy ^ ^(x-tc^' ^^^"^J
(:lJ - C ^^-c^^y = -t'^-y
[)J cc^c^ L^J ^^^2^^^^ ^^^^^^ ^^a-^<^^^^^ c^iJ^
^^^o^^-^
tc-C'^-f'^-^y-'- ;—
(^J
.^ + iv--= tL .
u^-i'V-= 1 —

Ur^^^ 1'^ u> ^^^^ c>6J:2^a.^<:^ ^ ^^^^^
k,, \^,J J -^^(^-J ^^^-"-^ Zi^^ ^^-i^c^ycA^ yi£^y2ix:Zyt/^
,
4
7or - \ ( ^
_
I
(/J ur^ (UHL ^
Oc^ ^^^^^^^ -^"^ ^ ^
"^"^^^^

^9
(^T^
-CV<L p6 — '^LA^X
1 ^
//I / 2, to I ^ . 2. ^ i ^ ^ y

Ft II







cO
2^
^^^^^p^.^:^ ^^^^^
^j!^Z^^-z^TL-^ _<^^-2--t^-^^ ^^^--i^^^y^ ^<2^c<^^uz^- ^^:3^CL^aya^O^^
^^^^^
-<Z^-t^l^^i^^^-<l^ ^^^^^^ -^^^^^^^-^^^^-tx^
^^^^^^ a^^i^cx^ Lo

L^/~^.<-^c>^ -J2.'<i^c<^<2^ y^-Ljm^i^

7^/
</ ^^^^^
(Tn^o^j^y^ ^^^js^^ Z^^^^^s^z^ ^^i^-z.^ c:^^^ cx^'-i^-L^^^f^

<^*^^(^'^UyCytZ^iOn^ --^Z-^E^tS^t^^^^ /^^a^a^^n.'^L,^^^ ^^2^^^^ ^-i^^^^^x^^^

^3
i-ZAC^ ^^^A-^iLy^ C.a:^-L,d^^ti^z^^i^<S^

2^ - (tC
^^C(_^ ^^^^ /^^^^^z<^c^
t -
o
y'^^i^^ ^^^^^^<i-^^C^-^^i..^fO^^ c:i^^^^<>^2^/cj^ o^'^^^-^^^^'C^ Jl^^C^Vl^^/^^
^^0-C^^^^i:Ct^2-^ ^^^^^ ^^^^^^^ ^ y^<L^2^.^c-c^1^ ^-c^t^^ -<2^c.t^^^>^
—
^
—
^ — —
-
— — ^—
~
- —
' /

^5
/ o

1o-^ QuryiA^a^/^^ ah^iJix^OL^^^t^^ ^^U^--ux.^iZJL^ (%y ^czx^^^^^^^^
-6 -r^
/3 vx^vA-Uox/O; I 23j(ff,^-
I

-2^^ ^^^^^ -^^^-^^^^ jt^^t^rt^C/-,
C^cu.^^^^^y6^ -^3^ Aj?^ -



^O^CM^^^ ^ CU^^ ' ^ ^^^^^^ C,/^^,

A' ^
(/

r/
-^i^ ^^^^^ j^^x^C^ o-^^^i^Z.^ ~^^^e-^zJ^ yL(^o6<^ Cc^&^



mc^Cl^H^p^c/^ -.^^>6x^C^ .^^^^^^i^^lo:^ -i^^^i^^

^/t2^^?-;2^^^^,-t>^ '^i^-t'-txX' ^^^^'^^^^ aJ^Lt/^ ^^^^i^^C^l^^£?6c<^ yJ^tX^C^O
cL^ryLcyCcy^i^^in^ ^^^^^

—pf^ \ .—• ^ -~ '
cjL^^.'i^^ JZ.^/OJL^l^^.^l^-y'^^e.^^ ZS^^52^ ^^^^^^^^
[Ij 1/ 3r - c --^^ ^
c

n9

.j^^^^t^^c^ ^^^^^^^^
<0L- -hi ^ ^ <^
^
^^<^ ^^/^^ <Ly^-^ ^^<^<^-^ t^^^l^^L^
[/.)
f-x-y
2^

. ^^^^^

OL^^^-t.^^
^^^^
^^^^ ^^^-i^tiTi^ ^^ryn.^,^^a./cJ:^ci^^





5, Coc^iL^^
IT ^6

or- - .



"t^^^-^ ^^^^ ^ -

- a^6^ - J^~:^C(L ^^i^-'i^^ ^^<Lyt^.cy^ ^ cc^oO^
^.j^^x^^L^ ^^-a-'Z.-^ ^2^i-^--t-<^ I't^^^^-t^-t^^C^ ^^^^t^>Z^^ -^^i^-'S^'^

or ^
— —
—
~
.

jL^yzyi^U^iU^i^ c^^,!^ t^zr^^L^ -
cx^^^ cn^x^ ya^c-cA^-i^^ . '^z^ l^^C^ C2_^t--^^ ^</Cc^ -t^^^^fejsz^
^ - X - y

^-f o <^ a-^-t^x^ O-^ C i/iA^i^ CL^'-^i-^U^^:z.^m^^<l^ t^^^t^

Mo
lh~f C cc^^t^^t.^ ~^^a^^c/^ ^a^^e^ ^icc/^ ^^^^t^a^ ~~

/a;
...y^^^cy^ £hc/jt) ^ Z^^i^ ^^^^-^y^ ayi.^ty€> ~J2.-^yy(^^^^;~tp6^^^ c<3 ccy(^
^(C^-t^ oyz^ynC^ ~/^u!L^ ^i^^^^^^^z^^^^^^^^-z^^ ^^^^iy>
^^.^^^^^^i,.,^.^ --^^^cn^-yzjC ^^-^^^

^^^^^f^n^^/:L^,^^y^ ^^^^^ LO -~ OU^T^^ y<Z^cX^^2yf^



^^^^-t^-^x^^ Oixii> oO^ ^^"^S^i!!^-?^ -^^cjt^^^^ ^^^^^"^"^^
^'iiy^k^ CUi^n^ t^--v^v.X<5 l^^^^c^ C^C/t^n^<A-^

y^^Cr^ '^U^ ^^^^^^^^^^ -ey^^d^a-^^Cu? U/TH^c/^ ^j'^i^t^



\



CL&^iyijL^ (rv-^joiC^^ ^£^ctA<.^i>uy ^^^^ 0.^2^
^^-^ Gc.
^
ot-^^-^ ^ ^a^/J-i^v-txl^^^o^ -^^y^^yiJiZyui^j ^i-yJ^^-^O^^-^i^

no
cf-y

P

9^ ^^^^ (uJ^hc^^
A. C
*~V_-^-«^-^v^_^» — — ' ^- ->—V
~—v^-r-——
<

i-^i^ LaJ^-'^^ ^^^Cx^ C<5oa_^ '^-0y4L^c^<x:^ ^^^^i^-

^^^^ ^^^C^ (LcL^Q^ ct^ C4^ ^^(h^^^^c^c^cJ^

//5
-t^'^.-'L^^l/ -^<^t^L^ :^ck.^<i^ erv^ L^^^Lcy^ J ^^^r-i^^^n.'^

5 -f



//r
u
^^^^^ ^^x^c^z^fAC^
2^

///-
--^^yUi^,^-Ci/yX/ ^r^^^^^Z^^ <l-CyL^^l^y(/-C<^ --2^^^^^-^^ (^~/^i^Uyt.-uC^
ij
aCi^^J^-'Oi^^''^t^ jO^a-yCJUi , ^^^^^^^ {^^cx^ ^^^^^^^^



^G-^^^<-<^'a-^^ ^ ^S^^^g-i^-^ "^^^^-''^^^ ^^C^i^-d.^:^^ ^^^^C^ ^^-^i^^^C.^^
^ ->SL.-o-LA.A,x!jex) LcT^L^cyf^Jn^
^-lyn^^^oc^a/^y
Jl

^^^^^^^^^^ .^^^^
-

2^ "^^^^e^?-^ ^^^^6.<ix^
f^3
!|

^1/

C^c^u^utA^ .y(iy^^^fh-ix^c>€ C^50-T^-)^ ay^Lt^ l4/t^^^</i^ ^^^^'iZ.X^

(7^


^
-i^^' # # #
4^'
^
. 4
1*1
it
* '4 ' # #
4
4
4
f
f- P t
If*-.
4
^ ^ ^
'* ^ - *
f ^ 4- ' i^- 4
- * ^ ^

